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Abstract
Background: Unhealthy eating and physical activity behaviours are common among nurses but little is known
about determinants of eating and physical activity behaviour in this population. The present study used a theoretical
framework which summarises the many possible determinants of different health behaviours (the Theoretical Domains
Framework; TDF) to systematically explore the most salient determinants of unhealthy eating and physical activity
behaviour in hospital-based nurses.
Methods: Semi-structured qualitative interviews based on the TDF were conducted with nurses (n = 16) to explore
factors that behavioural theories suggest may influence nurses’ eating and physical activity behaviour. Important
determinants of the target behaviours were identified using both inductive coding (of categories emerging from the
data) and deductive coding (of categories derived from the TDF) of the qualitative data.
Results: Thirteen of the fourteen domains in the TDF were found to influence nurses’ eating and physical activity
behaviour. Within these domains, important barriers to engaging in healthy eating and physical activity behaviour
were shift work, fatigue, stress, beliefs about negative consequences, the behaviours of family and friends and lack of
planning. Important factors reported to enable engagement with healthy eating and physical activity behaviours were
beliefs about benefits, the use of self-monitoring strategies, support from work colleagues, confidence, shift work,
awareness of useful guidelines and strategies, good mood, future holidays and receiving compliments.
Conclusions: This study used a theory-informed approach by applying the TDF to identify the key perceived
determinants of nurses’ eating and physical activity behaviour. The findings suggest that future efforts to change
nurses’ eating and physical activity behaviours should consider targeting a broad range of environmental,
interpersonal and intrapersonal level factors, consistent with a socio-ecological perspective.
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Background
Many nurses display unhealthy eating and physical activity
behaviours [1–4]. As an example, Tucker et al. (2010) re-
port that half of nurses in Canada do not meet current
recommendations for physical activity [5]. Further to
this, approximately 50–65% of nurses are overweight or
obese [6–9], a level consistent with prevalence rates in
the general population. As obesity in nurses has been
associated with a wide range of negative outcomes such
as productivity loss, occupational injuries and musculo-
skeletal disorders [10–12] a weight management inter-
vention specifically developed to change eating and
physical activity behaviours in this group has consider-
able potential to be beneficial.
Recent systematic reviews have identified several
weight management interventions targeting healthcare
professionals [13, 14], however a major limitation of this
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field is that these interventions are not typically based
on known theories of behaviour change. Theory-based
interventions have been shown to be more likely to be
effective [15] and critically, enable researchers to identify
and build upon the ‘active ingredients’ of effective inter-
ventions [16].
To develop a theory-based intervention, the targets for
intervention, that is the major determinants of the be-
haviours in question, must be identified. Determinants
are factors that affect the nature or expression of a be-
haviour and can therefore hinder or enable behaviour
change. They are frequently referred to as barriers and
enablers [17]. In the present study, possible barriers and
enablers of weight-related behaviours in nurses are iden-
tified through systematic application of the TDF. A small
number of previous investigations have assessed the
perceived determinants of nurses’ eating and physical ac-
tivity behaviour but without using a comprehensive the-
oretical approach [18–21]. In one cross-sectional survey,
lack of breaks, lack of canteen food selection, and can-
teen opening times were cited as barriers to nurses’
healthy eating [18]. Further, in a study of 394 Icelandic
nurses, exhaustion and lack of time were reported as
barriers to nurses’ physical activity [20].
Although these studies provide preliminary evidence
about some of the possible determinants of nurses’ eat-
ing and physical activity behaviours, it is likely that many
other determinants have gone unreported (e.g. those that
were not spontaneously suggested as potentially relevant,
that are less obvious or intuitive, or that the individual
reporting believes could be perceived as a personal
weakness or flaw). Further to this, although some evi-
dence exists around the barriers to eating and physical
activity behaviour in nurses, there is little evidence de-
scribing factors that enable nurses’ eating and physical
activity behaviour. Eating and physical activity behav-
iours are likely to be a function of the complex interplay
between individual, social and environmental influences
[22]. One approach to capturing this complexity and to
detect previously unreported barriers and enablers is to
use a theoretical framework such as the ‘Theoretical Do-
mains Framework’ (TDF), to systematically explore as
many potential determinants of the behaviours in ques-
tion as possible.
The present study uses the TDF to systematically ex-
plore the range of possible determinants of nurses’ eat-
ing and activity behaviour. The TDF is an overarching
framework which synthesised 84 constructs from 33 dif-
ferent behavioural theories into 14 broad domains repre-
senting the core determinants of human behaviour [23]
(illustrated in Table 1). Basing qualitative interviews on
the TDF means that (a) a larger number of relevant de-
terminants can be identified [24], (b) the relative import-
ance of the different determinants can be compared, and
(c) identified determinants can be mapped to appropriate
behaviour change techniques (BCTs) through established
mapping guidelines [25], thereby enabling the develop-
ment of theory and evidence-based interventions.
Methods
Design
This was a semi-structured theoretically-informed quali-
tative interview study. Reporting of the study follows the
relevant sections of the consolidated criteria for reporting
qualitative research (COREQ) [26].





The ability to retain information,
focus selectively on aspects of the
environment, and choose between
two or more alternatives
Knowledge An awareness of the existence of
something
Skills An ability or proficiency acquired
through practice
Social Influences Those interpersonal processes that can
cause an individual to change their
thoughts, feelings, or behaviours
Optimism The confidence that things will happen for




A coherent set of behaviours and
displayed personal qualities of an individual
in a social or work setting
Beliefs about capabilities Acceptance of the truth, reality, or validity
about an ability, talent, or facility that a
person can put to constructive use
Beliefs about consequences Acceptance of the truth, reality, or validity
about outcomes of a behaviour in a given
situation
Reinforcement Increasing the probability of a response by
arranging a dependent relationship, or
contingency, between the response and a
given stimulus
Intentions A conscious decision to perform a behaviour
or a resolve to act in a certain way
Goals Mental representation of outcomes or end
states that an individual wants to achieve
Environmental context
and resources
Any circumstance of a person’s situation
or environment that discourages or
encourages the development of skills and
abilities, independence, social competence,
and adaptive behaviour
Behavioural regulation Anything aimed at managing or changing
objectively observed or measured actions
Emotion A complex reaction pattern, involving
experiential, behavioural, and physiological
elements, by which the individual attempts
to deal with a personally significant matter
or event
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Participants and recruitment
Any registered nurse with a permanent or temporary,
part-time, or full-time position at a large teaching
hospital in the North East of Scotland (Aberdeen Royal
Infirmary) was eligible for inclusion. In addition to ad-
vertisements posted in hospital staffrooms, email invita-
tions were circulated by each ward manager within the
hospital to all registered nurses explaining the purpose
of the study and providing the contact details of the
researchers.
Materials
A study-specific topic guide, based upon the TDF was de-
veloped for use in each qualitative interview, asking nurses
about each of the 14 TDF domains shown in Table 1. The
guide was study-specific as standard TDF interview ques-
tions were tailored to the topic of the current sudy. See
Additional file 1 for the full interview topic guide.
Procedure
Face-to-face semi-structured qualitative interviews were
conducted between September, 2013 and November,
2013. All interviews were conducted by the first author
(BTP) who at the time of the study was a doctoral re-
searcher. The interviewer attended a one day qualitative
research training course which provided an introduction
to the theory and practice of qualitative interviewing.
Further, the interviewer attended a three month training
course in the Philosophy and Methods of Qualitative
Sociology. This latter training course provided the inter-
viewer with an opportunity to develop qualitative inter-
viewing skills.
No relationship between the researcher and partici-
pants was established prior to study commencement.
Participants were interviewed in a quiet location at the
participants’ place of work with no other individuals
present. Prior to participation, all participants provided
informed, written consent. At the beginning of each
interview, the participant was given the opportunity to
choose between eating or physical activity behaviour for
discussion. The choice made by the participant deter-
mined which of the two behaviours was explored in
more detail for the remainder of the interview. This
approach was taken to facilitate a more focussed data
analysis. Elaboration and clarification probes [27] were
used to explore issues in more depth. Data collection
ceased when data saturation was assessed to have been
reached [28]. Specifically, we adopted the “ten + three”
stopping criterion advocated for use in theory-informed
qualitative interviews [28], (i.e. a minimum of ten inter-
views plus subsequent interviews until three consecu-
tive interviews with different participants produce no
new ideas).
Data analysis
Qualitative interviews were audio-recorded, transcribed
verbatim and transferred into QSR-NVivo 10 for manage-
ment. Following the procedures described by Mayring
[29] and Elo and Kyngas [30], data were analysed using
inductive coding (categories emerging from the data) and
deductive coding (categories derived from the TDF) – ex-
plained below.
Inductive category development
The first three interviews were inductively codedby two re-
searchers independently (BTP, KK). This involvedbottom-
up coding interview transcripts for the presence of beliefs
about barriers and enablers to eating and physical activity.
Beliefs coded were then organised into categories. This
process resulted in the development of a data-driven coding
manual consisting of categories, definitions of categories
and rules for coding text with a category [31]. The coding
manual developed was then applied to the analysis of each
qualitative interview transcript and underwent refinements
where appropriate to respond to emergent categories.
Deductive category application
Following inductive category development in inductive
content analysis, each main category was reviewed for
content and allocated into relevant domains of the TDF
(or recorded as not fitting into any of the TDF domains)
by three researchers independently, BTP, KK, and JLA.
Data summarisation
In addition to the inductive category development and
deductive category application, the frequency with which
each barrier/enabler was reported by participants was
determined to enable identification of a TDF domains’
relative importance. This “quantitising” of qualitative
data is widely used in healthcare research [32, 33]; and
in the present study, enables the ‘modal salience’ of the
domain to be identified [34, 35] i.e. the frequency with
which specific beliefs within a domain were elicited,
across the sample of transcripts as a whole, relative to
other specific beliefs within other domains. Any fre-
quently mentioned (i.e. beliefs that are mentioned by
more than half of participants) were considered to be im-
portant for nurses’ eating and physical activity behaviour.
Results
Sample characteristics
Data saturation was deemed to have been reached at
interview sixteen (Fig. 1). The mean duration of inter-
views was 28 min (range 14–43 min). Participant char-
acteristics are summarised in Table 2. The largest age
category for participants was ≤30 years (n = 10). The
second largest age subgroup was aged 31–40 years (n = 4),
and there were two participants aged 41–50 years. Of the
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sixteen participants, six were a healthy weight, nine
were overweight and one was obese. Three partici-
pants classified themselves as working “day shift
only”, while thirteen described themselves working
“day and night shift”.
Inductive category development
Categories generated through the inductive development
process included motivation, strategies, fatigue, stress,
past experiences, consequences, environment and confi-
dence. The inductive content analysis did not generate
any categories that could not be mapped to specific do-
mains of the TDF. Specifically, the inductively developed
categories were mapped to thirteen of the fourteen TDF
domains. As such, the qualitative analysis was considered
complete and the TDF was deemed to adequately capture
all perceived determinants.
Deductive category application
The perceived determinants of eating and physical ac-
tivity behaviour among nurses that fall into each of the
TDF domains and the frequency with which they were
mentioned are illustrated in Table 3. Environmental
context and resource factors (shift pattern, time, poor
staffing levels, lack of breaks, cost, workplace policies
and regulations and workplace food environment) were
the most frequently quoted determinants of eating and
physical activity behaviour by participants followed by
beliefs about consequences. The least frequently quoted
determinants of eating and physical activity behaviour
included social, professional role and identity, optimism
and skills.
Environmental factors influencing nurses’ eating
and physical activity behaviour
Environmental context and resources
Nurses discussed the environment within which they
managed their eating and physical activity, including
specific contextual factors that could act as barriers
to, or enablers of, their eating and physical activity
behaviour. These factors related to policies and regula-
tions in the workplace; role related tasks; the work-
place food environment; workplace building layout;
cost; poor staffing levels; lack of breaks; bad weather;
food environment of workplace; availability of facili-
ties; working shift pattern; equipment/transportation
and time pressures.
It became evident during the interviews that the presence
of unhealthy food in the workplace environment triggered
overconsumption. The availability of “sweeties” given by pa-
tients’ relatives was an important issue making healthy eat-
ing behaviour difficult. Healthy food availability in the
hospital was also described as “limited”. Additionally, the
proximity to the limited healthy food within the hospital
environment was reported as being “quite a distance”. As a
consequence, nurses working night shift in particular were
left to choose between “chips or burgers or things like that”
[NURSE; 41–50 years; Overweight]. One nurse described
resorting to eating “a packet of crisps” whilst working night
shift due to this limited availability of healthy food in the
workplace environment.
Fig. 1 Data saturation using the 10 + 3 stopping criterion. Depicts themes being counted from interviewee 11 as for the purposes of data saturation
only those past interview 10 are important (10 + 3 rule)
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Nurses also indicated how financial considerations
such as the ‘’expense of the canteen” influenced
whether they consumed healthy food. Limited eco-
nomic resources forced some nurses to focus on the
most pressing priorities, which in one particular case
came at the expense of engaging in physical activity:
‘’I’d much rather keep my you know my
petrol money for getting to work rather
than going somewhere else [the gym] that’s
not you know essential‘’
[NURSE; 31–40 years; Obese]
In relation to shift work, nurses conceptualised this
with phrases such as “long”, “busy” and “erratic” and
explained how it precipitated a “hangover feeling”.
Nurses believed allocation of adequate breaks during
working hours was an important prerequisite for suc-
cessful eating behaviour as it would prevent “pigging
out” at the end of a work shift. Despite this, nurses
described being less likely to “fit in breaks”; more
likely to “go long spells without having anything”; and
more likely to “grab a biscuit” at home as a result of
shift work. Conversely, some nurses mentioned cer-
tain shift patterns as potential enablers of their eating
and physical activity behaviour. For example, working
night shift enabled nurses to take advantage of going
to the gym at less busy times of the day when other
people were working.
Interpersonal factors influencing nurses eating
and physical activity behaviour
Social influences
Many facets of social influences were discussed by
nurses including family, friends, patients and work
colleagues.
Some nurses considered family as key influencers of
unhealthy eating and physical activity behaviours, and
described how some family members made it difficult
for them to make their eating and physical activity a
priority. For instance, nurses living with a family
expressed the need to include and balance the different
preferences of family members which were sometimes at
odds with instigating healthy eating behaviour patterns.
Familial roles and responsibilities also emerged as a
barrier to physical activity behaviour for some nurses.
Nurses considered this sense of responsibility left them
with less time to engage in physical activity.
Contrastingly, other nurses underscored the import-
ance of their family as enablers of eating and physical
activity behaviour. One nurse described how promoting
healthy eating to their children acted as an enabling
factor for their eating behaviour. Nurses also talked
about supportive partners and how their involvement
was helpful. The significance of having friends to turn to
for “support” was also mentioned.
The family of patients were also cited as posing diffi-
culty to nurses’ eating behaviour. One nurse captured
this in the following comment:
Table 2 Characteristics of participants interviewed (n = 16)
Nurse Age range *BMI classification Years nursing
experience
Working shift pattern Nursing
band/grade
1 41-50 Healthy Weight 20+ Day shift only 6
2 31-40 Obese 1 6-10 Day and Night shift 5
3 ≤30 Overweight 6-10 Day and Night shift 5
4 ≤30 Overweight 6-10 Day shift only 6
5 31-40 Overweight 11-19 Day and Night shift 6
6 31-40 Overweight 11-19 Day and Night shift 6
7 ≤30 Overweight 6-10 Day and Night shift 5
8 ≤30 Healthy Weight ≤5 Day and Night shift 5
9 ≤30 Overweight 6-10 Day and Night shift 5
10 ≤30 Healthy Weight 6-10 Day and Night shift 5
11 ≤30 Healthy Weight 6-10 Day and Night shift 6
12 31-40 Healthy Weight 6-10 Day and Night shift 5
13 ≤30 Healthy Weight ≤5 Day and Night shift 5
14 ≤30 Overweight 6-10 Day and Night shift 5
15 41-50 Overweight 20+ Day shift only 7
16 ≤30 Overweight ≤5 Day and Night shift 5
*Calculated from self-reported weight and height
Power et al. BMC Obesity  (2017) 4:18 Page 5 of 12
‘’Sweeties constantly being given by relatives.‘’
[NURSE; 31–40 years; Overweight]
Nurse’s perceptions of their work colleagues’ support
was an important trigger for certain eating and physical
activity behaviours. Engaging in physical activity with a
friend provided an opportunity to “motivate each other”
and one nurse described how it “spurs” them on to par-
ticipate in physical activity more frequently.
Although nurses reported receiving support from
work colleagues, they found the influence of certain
work colleagues problematic. For example, nurses
commented on work colleagues bringing unhealthy
food into work and how one particular colleague
“twists your arm until you take something” [NURSE;
≤30 years; Overweight]. Nurses frequently ceded to
this social pressure.
Intrapersonal factors influencing nurses’ eating
and physical activity behaviour
Memory attention and decision processes
Concern related to “distractions” was explicitly shared by
nurses in their interviews, and all described occasions in
which their attention had been directed away from eating
and physical activity behaviour. There was an expressed
perception among most nurses that holidays’ and special
occasions were distractions which led to disinhibited
eating. Within the context of this study, disinhibition is
Table 3 TDF domains identified as barriers/enablers to eating and physical activity
Domain sub categories generated
from data
Utterance count Nurses citing
domain as barrier
Nurses citing
domain as enablerTotal utterancesa Barrier utterancesa Enabler utterancesa
Social influences 62 17 45 10/16 14/16
Family, friends, patients and work
colleagues (±)
62 17 45
Beliefs about capabilities 36 9 27 6/16 15/16
Confidence (±) 31 7 24
Past experiences (±) 5 2 3
Intentions 33 19 14 8/16 8/16
Lack of motivation (-) 19 19 0
Having intentions (+) 14 0 14
Knowledge 27 1 26 1/16 15/16
Awareness of guidelines and strategies
(e.g. portion control, physical activity
guidelines) (+)
25 0 25
Awareness of local facilities (±) 2 1 1
Goals 20 0 20 0/16 11/16
Priority (+) 6 0 6
Holidays/Special occasions (+) 14 0 14
Reinforcement 19 0 19 0/16 11/16
Immediate benefits (+) 16 0 16
Compliments (+) 2 0 2
Free gym membership (+) 1 0 1
Social, Professional role and identity 16 2 14 4/16 8/16
Role model (+) 10 0 10
Responsibilities of role as a nurse (±) 6 2 4
Optimism 9 0 9 0/16 7/16
Positive about outcome of managing body
weight (+)
9 0 9
Skills 0 0 0 0/16 0/16
No subcategories from data
(-) = barrier; (+) = enabler; (±) = conflicting beliefs whether barrier/enabler
a = A belief whose content may indicate a perceived influence on eating and/or physical activity behaviour
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defined as an uncontrolled overconsumption of food in re-
sponse to a range of stimuli, such as cognitive/emotional
states [36]. Nurses also mentioned distractions such as a
desire to be ‘’social” and to “savour” their days off, as
making eating and physical activity behaviour more
difficult to achieve. Conversely, eating behaviour was con-
sidered easier to undertake if nurses were self-disciplined.
The inter-related nature of levels of influence is evi-
denced by the effects of environmental factors such as
shift work on intrapersonal level factors such as mem-
ory, attention and decision processes. For instance; ten
nurses attributed being “exhausted”, “out of sorts” or
“knackered” as a result of shift work which subsequently
affected their eating and physical activity behaviours.
One nurse explained the relation between environmental
influences and memory, attention and decision processes
as follows;
“Physical activity it just depends on energy
wise…you know working your 12 h shifts it's
pretty knackering. Em especially if you do 4,
this is my 5th day so em I can't see myself doing
much” [NURSE; ≤30 years; Healthy Weight]
Behavioural regulation
Several nurses had certain strategies and practices
which they performed to manage their eating and
physical activity behaviours. Specifically, nurses men-
tioned two behavioural strategies; self-monitoring and
planning. Participants described using an “iPhone so
like I can measure how far I run and how quick I do it”
[NURSE; 31 – 40 years; Overweight], “watching my weight”
and “write things” as useful forms of self-monitoring. One
nurse revealed how self-monitoring provided visual repre-
sentation of progress and areas for improvement:
“I think you always kind of push yourself to do a bit
better” [NURSE; ≤30 years; Healthy Body Weight].
To “fit” eating and physical activity into their daily
lives several nurses acknowledged the crucial enabling
role that planning played.
Beliefs about consequences
Many of the nurses reported that there were psycho-
logical and physical benefits of eating and physical ac-
tivity behaviours that helped them. Nurses believed
healthy eating behaviour made them “less likely to go off
sick or get stressed”, gave them “more energy”, and
helped them “feel better”. Nurses also reported benefi-
cial outcomes of physical activity behaviour such as
“releasing a bit of frustration”, “alleviates stress”, “clear
your mind” and improving “fitness level” as key enablers
of physical activity behaviour.
Negative consequences of physical activity such as
being “sweaty and gross” were also viewed as important
barriers by many nurses. Additionally, injury or concern
about making an injury worse was cited as a barrier, as
summarised by this nurse:
“I've got a little bit of a bad back just from general
wear and tear I think…and I.....actually just last
a few weeks ago eh made appointment at the
osteopath and he did some things so I didn't want
to [do exercise], just in case there was damage…
I didn't want to make it any worse
“[Nurse; ≤30 years; Overweight]
Emotion
Nurses’ accounts revealed a range of difficulties that
they experienced with emotion. These difficulties im-
pacted on nurses’ eating and physical activity behaviour.
Experiences of being “stressed out” inhibited thinking
about healthy eating, as described in this account:
“You immediately go for something sweet to
try and make yourself feel better”
[NURSE; 31–40 years; Overweight]
Nurses attributed stress, in part, to lack of breaks and
being busy;
“You don’t get for your break maybe nine
times out of ten because you’re so busy then
you do get stressed out”
[NURSE; 31–40 years; Overweight]
Nurses also discussed occasions in which their
mood hindered their eating behaviour and influenced
them to “eat junk”. One nurse explained how experi-
ences of low mood resulted in eating to “comfort my-
self”. Interestingly, nurses cited stress as both a
barrier and enabler for physical activity behaviour.
For example, a few nurses regarded stress related to
the workplace as a barrier to physical activity. On the
other hand, other nurses referred to stress experi-
enced in the workplace as an enabling influence on
physical activity behaviour. Nurses talked about how
physical activity “alleviates” stress and provided an
opportunity to ‘’clear your mind”.
Nurses expressed conflicting views in relation to
the influence of mood on their physical activity be-
haviour. Some nurses viewed mood as an inhibiting
their physical activity behaviour. One nurse related
their low mood to the death of patients’ under their
care and described how it acted against her physical
activity:
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‘’Sometimes you've had maybe a bad day in the
sense that you've had maybe deaths and things
and…you've been dealing with family and it's
quite an emotional day so…You just want to go
home and chill. You don't wanna go and well
you don't think about oh I need to go for a run.‘’
[NURSE; ≤30 years; Overweight]
By contrast, the same nurse reported that on certain
occasion’s mood enabled their physical activity as they
considered physical activity helped them “unwind”.
Beliefs about capabilities
Nurses reported confidence as a factor influencing their
eating and physical activity behaviour. Concerns about
their ability to change their eating behaviour due to their
working shift pattern surfaced. For instance, eating healthily
whilst on shift work was described as “quite a struggle”.
It became evident from nurses’ comments that their
confidence or lack thereof could sometimes be traced
back to past experiences. In relation to eating, some
nurses recounted experiences of “doing it in the past”
which resulted in them being “pretty positive” about
their future ability to eat healthily. A remark by one
nurse suggests failure in the past may act as an enabling
factor for physical activity behaviour:
“I've always had a problem with weight gain
anyway so you know I have to do it for…for that
or else the weight just goes on so easily so”
[NURSE; 31 – 40 years; Overweight]
Goals
Most nurses reported eating and physical activity were
important to them. Nurses recounted how eating and
physical activity behaviour was “high up there” in terms
of priorities. Reasons for eating and physical activity be-
haviour being important included wanting to “lose
weight” for “Christmas time”, increasing chances “for
conceiving”, to “look nice for your other half” and for
certain “special occasions” a need to “gear up”.
Reinforcement
Expectations of reward were seen to be an enabling
reinforcement for eating and physical activity behaviour.
As an example, one nurse noted how feeling “chirpier”
enabled her to eat healthy. Analysis of the data also re-
vealed how receiving compliments from others such as
“you look like you’ve lost weight” was an important en-
abler of physical activity behaviour.
Knowledge
Many nurses discussed their knowledge as helpful with
eating and physical activity behaviour. Despite having
the facts, information, and awareness of what eating and
physical activity behaviour requires, other remarks sug-
gest this is a necessary but insufficient factor for chan-
ging behaviour:
“I know what I need to do. It's just doing that”
[NURSE; 31–40 years; Overweight]
Optimism
Beliefs that goals will be achieved was verbalised by
seven nurses as a key enabler of their eating and physical
activity behaviours. One nurse expressed this optimism
as follows;
“I think it will be very successful because like
you know when I exercise I see effects quite quickly”
[NURSE; ≤30 years; Healthy weight]
Discussion
The current study goes beyond previously published in-
vestigations in three ways. Firstly, through the elicitation
of qualitative information about barriers and enablers of
eating and physical activity behaviour among nurses;
secondly by assessing the relative importance of these
barriers and enablers and thirdly, in applying a theoret-
ical approach to structure data collection and analysis
and inform future intervention development recom-
mendations. Six TDF domains were perceived as par-
ticularly important barriers to eating and physical
activity behaviour: “Environmental context and re-
sources”, “memory, attention and decision processes”,
“emotion”, “beliefs about consequences”, “behavioural
regulation” and “social influences”. Nine TDF domains
were perceived as particularly important enablers of
nurses’ eating and physical activity behaviour and in-
cluded the TDF domains; “beliefs about consequences”,
“behavioural regulation”, “environmental context and re-
sources”, “social influences”, “beliefs about capabilities”,
“knowledge”, “emotion”, “goals” and “reinforcement”.
Taking the above into account, the current study indi-
cates that barriers to and enablers of nurses’ eating and
physical activity behaviour operate at different levels –
environmental, interpersonal and intrapersonal. Using
the TDF provided a window into the interplay of these
environmental, interpersonal and intrapersonal deter-
minants simultaneously within one study. For example,
the current study illustrated the apparent relationship
between determinants within the environmental con-
text and resources domain. Specifically, staff shortages
exacerbated time constraints experienced by nurses,
contributed to an increased demand on nurses' schedules
and impacted on their capacity to take breaks. Additionally,
although it has been previously identified that environmen-
tal factors make eating behaviour difficult [37], this study
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provided insight into exactly how these environmental
factors may interact with other factors such as memory,
attention and decision processes to influence eating
and physical activity behaviour. For example, ten nurses
attributed being exhausted or out of sorts to shift work
which subsequently affected their eating and physical
activity behaviours. The interrelated nature of determi-
nants across different levels suggests that interventions
which address one level may produce knock on effects
on perceived determinants operating at a different
level.
Another benefit of classifying barriers and enablers
into TDF domains lies in the opportunity it provides to
identify appropriate behaviour change techniques (BCTs)
for targeting particular determinants. BCTs are observ-
able, replicable, and irreducible active ingredients of be-
haviour change interventions that on their own have the
potential to bring about change in behaviour (e.g. self-
monitoring and goal setting). Twelve of the TDF do-
mains have already been mapped to 59 BCTs from a
BCT Taxonomy according to their ‘usefulness’ for influen-
cing determinants in each TDF domain [25]. The BCT
taxonomy is a 93-item taxonomy of BCTs designed to im-
prove the reporting and scientific study of behaviour
change interventions. This mapping could be used in fu-
ture to identify the most promising BCTs for inclusion in
a weight management intervention for nurses as the
present study identifies the TDF domains which should be
targeted for change.
Findings from the current study also contribute to the
evidence base by explaining why some nurses are more
successful than others in managing their eating and
physical activity behaviours despite sharing the same
working environment. The study revealed nurses’
perceptions about barriers and enablers to eating and
physical activity behaviour can be extremely diverse. For
example, what constitutes a barrier or enabler differed
from nurse to nurse. While on the one hand environ-
mental context and resources was the most frequently
mentioned perceived barrier by nurses, on the other,
some nurses perceived certain environmental context
and resources factors as facilitating healthy eating and
physical activity behaviour. For example, certain nurses
suggested working night shift offered them the oppor-
tunity to participate in physical activity during daytime
hours. In line with this finding, previous research has
found that many nurses consider working night shift
favourable as it offers flexibility and freedom during the
day not afforded to nurses’ working day shift [38, 39].
In contrast, other interviewed nurses perceived their
working shift pattern as a barrier to engaging in physi-
cal activity as it encroached upon spare time. This
mirrors previously discussed findings within studies of
office workers [40]. Additionally, a systematic review by
Amani and Gill (2013) examined eating behaviour
among shift workers in factory-based settings and dem-
onstrated that shift work acted as a barrier to healthy
eating behaviour of these employees [41]. The reasons
for these differing beliefs in the current study may be
related to different life stages, e.g. certain nurses having
children which may place additional demands on their
time.
Emotional influences such as stress, in particular work-
related stress, were also described as having differential ef-
fects on eating and physical activity behaviour of nurses.
Specifically, for most nurses, work related stress was
perceived as a barrier to healthy eating; whereas stress was
perceived as both detrimental and helpful towards partici-
pation in physical activity. In relation to eating, stress
driven eating is widely considered as contributing to
weight gain [42, 43]. Stress induced eating among nurses
may be psychologically driven, whereby eating offers com-
fort and relief from a preceding aversive experience [44].
Previous research has also revealed that individuals who
use food as comfort frequently report difficult childhood
family relationships characterised by loneliness [45]. Using
food as comfort in response to stress may therefore be
associated with pleasurable situations and reward (as op-
posed to nutritional need) via early learning experiences
[46]. As such, comfort eating may be a learned coping
mechanism to manage experiences of emotional pain and
stress, by providing a sense of security. Our finding that
stress is associated with unhealthy eating practices, reso-
nates with several past studies in occupational groups
such as public administration employees [47] and nurses
[48–50]. For instance, in the UK, the Nurses’ Health Study
revealed that those who reported higher stress levels
snacked on biscuits, chocolate, and crisps more frequently
than those who were less stressed [51]. Other studies, in
contrast, have produced different results, with some
reporting that food intake remains unchanged [52], or de-
creases [53] in response to stress situations.
Regarding physical activity and stress, findings indicate
that a multifarious relationship exists between stress and
nurses’ physical activity. There are many possible expla-
nations for individual differences in physical activity in
response to stress among nurses. It may be a function of
the general coping style of the nurses interviewed. As an
example, under conditions of stress, those with a rigid
coping style may be more inclined to increase physical
activity behaviour [54].
The TDF domain ‘’memory, attention and decision pro-
cesses” was mentioned frequently as having an influence
on eating and physical activity behaviour. In particular, fa-
tigue was perceived as being a hindrance to healthy eating
and physical activity behaviour. Fatigue can affect
quality of life through reductions in work performance
and activities with peers, emotional functioning and
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general health [55]. Fatigue can also affect well-being and
functional capacity resulting in reduced participation in
physical activity and lack of motivation to follow healthy
eating [56]. Further, it has been revealed that nurses who
work shift patterns, including night shift, are prone to
decreased quantity and quality of sleep, cumulative
sleep debt, and constant sleep deprivation, thereby ag-
gravating fatigue [57]. These findings may in part, ex-
plain how low sleep duration related to working night
shift contributes to an elevated risk of overweight and
obesity [58].
Nurses perceived friends and work colleagues as
playing important enabling roles in their eating and
physical activity behaviours. Social support has been pre-
viously reported to help office-based workers improve
their physical activity behaviour [59]. Social desirability,
social approval and informational social influence pro-
cesses are possible mechanisms that may explain how
eating norms influence nurses’ eating behaviour [60–62].
Social interaction, companionship, group cohesion and
positive reinforcement are potential mechanisms through
which social influences shape physical activity [63, 64].
In addition to friends and peers, many nurses also per-
ceived family members, particularly partners, as posi-
tively influencing eating and physical activity behaviours.
This corroborates evidence from previous studies that
highlight how eating and physical activity behaviour
changes made by one partner are often incorporated into
the eating and physical activity choices of the other part-
ner [65]. As an example, it has been shown that females
respond to male partner influence by changing the
quality of their food intake [66] and levels of physical ac-
tivity [67]. Other work also suggests partners become
important social influences for health in adulthood [68].
For instance, during the transition to motherhood, there
is evidence indicating husband support is a particularly
important influence on women remaining physically ac-
tive [68]. Taken together, these findings further reinforce
the idea that social support networks are crucial in
shaping health behaviours [69] and that weight loss clus-
ters in social networks [70].
Strengths and limitations
While most research in this area has examined barriers
[18, 19] and [71], fewer studies have investigated both
barriers and enablers, limiting insight into enablers of
healthy eating and physical activity behaviour in nurses.
Also, no previous study has reported an exploration of
both barriers and enablers to nurses’ eating and physical
activity using a theoretical approach to structure data
collection and analysis. There were no findings induct-
ively analysed that could not be coded to one or more
domains of the TDF, supporting the relevance of the
TDF to health behaviours such as eating and physical
activity among nurses. Both inductive (‘bottom up’) and
deductive (‘top down’) content analyses were used in this
study to analyse the interview data rather than use of a
single approach. This allowed important categories to
emerge that were not guided by the TDF. Furthermore,
it enabled us to corroborate categories and therefore
confirm our findings [72]. Multiple coding of interview
transcripts improved the quality of content analysis and
increased the dependability of interpretations. Depend-
ability relates to the stability of the data that emerged
over time or conditions [73, 74].
This study has some limitations however. Firstly, data
presented in this study represent the perceptions of
nurses interviewed and, as such, may not represent ac-
tual influences on nurses’ eating and physical activity
behaviour in practice. Indeed, a significant body of emer-
ging literature suggests that people make approximately
200 eating-related decisions per day with little or no
conscious awareness [75]. Put another way, individuals
may not have insight into many of the factors which in-
fluence their behaviour. Actual influences that may guide
eating behaviour include hunger, food habits and expos-
ure to food promotion [76]. Conducting a prospective
observational study of nurses using an ecological mo-
mentary assessment method [77] may be one prudent
option to overcome this limitation. Such a method
would identify determinants more objectively than self-
reporting qualitative interviews and survey methods.
Social desirability bias may also have influenced nurses’
accounts of determinants of their eating and physical
activity.
Conclusions
The current study is an essential first step towards
identifying determinants affecting nurses’ eating and
physical activity behaviour and adds to the limited body
of evidence in this area. Determinants which are par-
ticularly important for nurses but which have been
under-acknowledged in previous investigations have
been identified. These include a number of determi-
nants that operate at the intrapersonal level such as be-
havioural regulation, beliefs about consequences,
knowledge and optimism. Findings from this study sug-
gest nurses’ eating and physical activity behaviour may
be more effectively sustained if multiple levels of influ-
ence are targeted concurrently. Having identified the
most important determinants of nurses’ eating and
physical activity behaviour, a basis for considering how
to change these target behaviours has been established.
Accordingly, the next step for this work will involve
identifying what behaviour change techniques could be
used to change eating and physical activity behaviour
among nurses.
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